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"Studies on the Psittacosis-Lymphogranulora Yenereumn Group™

1, To search for a specifie conplenent fixing antigen.
At present, there is no satisfactory serologic pro-
cedure aveilrble for differential dicgnosis of infections
with members of this group,

2. . To study node of growth and ruitiplicaetion and other
bivlogic charactecristics of this ~Trovp of ageats.

- These studies may have a bearing on tke protlem listed uunder
(1). FPurthermore, knowledme obiained i~om these studies
ray help define the position of these agents in the micro-
bisl wvorld,

3. To study the effect of therapeutic agents (antibictics)
on these viruses and on the diseases caused by then,

Abstract (or Surmarv) of Repults:

A. Since Start of Prcject:
Work on the Con t-Fixinz Ant %

1. Prelirinary -*mdles involving large series cf convliement fixation
tests using the - ctens any reagents listed below have occasionally shown
antigzenic di‘rerences, but these differences have not been consigtsnt.

a,

Crude nuntigens of menbers of this group prepared in chick
eribrvos,

antipens and fractions obtained from differential centrifugzation
-na chericel treatrnent or extraction,



¢. Antisera prepared in hanster; and guinea pigs,
4, Sera fror patients infected vith viruses ot +hic group,

e, Antisera previously exposed to several anti:~ns in an
attempt to absorb group specific antibodies.

Thus, aithough these experinments have failed to esiablish the existence of a
specific compleneat fixing antigenic fraction, it !s our opinion that such a
fraction does exist and this problem will be pursued further,

2. 1in view of the difficulties encountered with the spocific neutraliza-
tion of the MP virus, an investination of the factora cenirolling the neutralization
test wee carried out. The ICM virus and anti-ICM hunan sera were employed in this
investigetion,

3. Regarding the complement fixation test:z, we ccnfimsu i~ obsarvations
of Heidelverger and Kabat on the superiority of veronel huffer over ph.sphete
buffer. Veronal buffer is now used in nlaes Lt phosphate ir ali conmriement fixation
‘tests performed in this laborr tory.,

Work on Biolo~rical Prop. rties of the Psittacosig-Lymphogranuln~m= Group.

1, The phenonmenon o suto-interference was dermonstrated in oxperiments
using neningopnewonitis (MP) v rus — a rerber of the psittr -osis~lrm-horranulona
gooup, MP virus inactivated by vltraviolet light inhibited the growth of “active
M’ vircs. These studies will be continued,

2, An extensive stud: on the preservation of a member of this group
(meningopneunonitis) showed *'... the optimal temperature or proservation was
chout =70 C and that addition of certain protective substances faci)itated pro—
sorvation of viral activity at several terperatures. Skin nilk was fouad to be
the best of all gsubstances tested with this virus.

3. Infectivity of the MP virus was assayed ty several nethcis (develop-
nent of elementary bodies in the chick enbryo, death of embryos and death of rice
inoculated by the cerebral 1-ute), ‘ssay in nice by the cerebral route was found
to be the nost satisfactory r.ethod (because of rreater regula:ity of resulis and
sinplicity), althoush titrat:ion i~ -mt yos, ba. 2d on developnment of elementary
bodies, was the most sensitive prosidwe.

4, Studies on th. development or ihe MP virus in t.e chorioallantois
have so far revealed the fol: owing:

i the QE 1c {luid in the egg, the change. ¥~ ir.ect.vity (amount
of infective vu'uz) during the "irgt 24 hourg corresponded closely to the c‘xanges
in alientoic fluid in vityo at 3b <, indicating that only a - .iatively small a -~
of virus wes necesssry to initiate infection of the susce,tible tissue (ne Pt
and tr:t tis decre.se in viral activity ivms dve to therrv i inactivation, In_the
g_g'm a. leas* three phases were seer.: 1) Increase i . infectivity n the f!-st
few hours probably due to prolonged ader rption of virus fr.. the ellento:c fluid;

2) (~.rease ir luiectivity, and 3) shecp increase in l.fzctilvity due to ch.'-l*;’*enf
of new virus. This phase of the wr.,x is bein; continued,

*J



&, Preliminary experiments iudicated that mmltiplication of MP virus
a4 not stop the growth of the host cells {cells of the allentoic membrane),

6, Experinents on changes in infectivity of MF virus in meunbranes
renoved et several lntervals from the egg and placed in tissue culture sugrested
the followlng explanations for the observed phenomena:

a, That the injitial increase in the membrane is due to adsorption,

b. That the subsequant decrease is probably due to changze in state
of virus (transfor :tion from infectioue to non-infectious).

7. The phenomenon of dinin’shing infectivity following adsorpi;ion of
virus to the membrane ("the eclipse phenomenon" or "the latent period") and
preccding appearance of new active virus which was described previously with MP
virus in the allantois has now al«o been demonstrated for the virus in tissue
culture (Sfrm's seruvn ultrafiltrate) and on the chorisallantoic membrans,

8, i prelinminary experiment failed to show interferencs between MP
virus and the PR8 influenza virus,

9. 'York was cormenced ~n cultivatisn of MP virus in cancer cells,
The early phases of this work dealt with preparations of mouse ascites tunors,
prelininary determinations of survival or zrowth of ‘hs tumor celis in tissue
culture and initial studies on multirlicstion of the virus in theas cells.

a, Tnere was nc AIFFI-nitr in produc:.ng ascilrcy and solid
tunors in nice,

t. The tumor cells zan survive for considerable length. «of time in
Sirm’s serun ultrafiltrate but definiuvc avidence of the':
rltiplication in this mediun is still lackine,

¢. Aithoura MF virus was found in ascites ttmors as long as Li4
hours after inoculation, proof of multiplication of this virus
in turor ~ulls is still nissing.

. Effect ¢ Therapeutic 'gents on thesc Viruses.

1, Pation's with 1ynphr granul-ma venereun showed a varilable response
to reatrent with aweorrrcin., Tho moat encouraging results were obtalaed in-
pati-nts with acute ing: ‘nal adenitis and those with compara:tive}z_—g_arly Tyetnl

infrrsiona,  To twy instinces, there was a revers.. in ccrologie reaction, Theao
s.udies are Yeir-  ontinucc,

2, Exporiaents on the iate of aureonycin n the chick snbryo have-
shown thet aureonycin ma sti™ 1 L- present in the allartoic Tiuids after 120 hours,
in the allartoic nmembrar.es "p to 7z hours, but that it disappears frnm the plasne
in 1-4 hours,

3. Prelirinerv de*ern,.a\,tinns ~r the zrowth of MP virus in the enbryo
treated vith 1 ng- of aureomrcin at several intervals after farection indicated
that the shorter the tine intnrval the lower *he tiier of virus in allantoic
renhranes when detem..ned at 20 hourc '



4. Some experimental data sugpested that aureom€in may affect the
vitua in the host tissue,

5. Experinments on the effsct of aurcomycin on the amount of virus
which develops in 30, 5C and 72 hcurs in the allaentois indicated that the earlier
the administration of the drug, the less virus developed at these intervals,
The results are not regarded 25 definitive and further experiments are in progress.

6. The possible reversing effect of citrate on the activity of aureo-
rycin reported in the literature was tested, It was found (one experimert) that
0.02 M MaCit had nu inhibitory or reversing effect on aureorycin, whereas 0.2 M
NaCit gtopyed growth of virus by itself. The mechanisn of this activity was not
deternminsd, Tt remains to be shown whether the abgence of virus from the tissue
culture treated with NeCit waes the result of actual antiviral activity or merely
the result of possible toxicity of this substance in this concentration leading to
death of tha tissue,

7. Experiments on virus in membranes treated in ovo with aureomycin
at geveral intervals and subcultured in tissue culture furnishad further evidence
that actior of tho drug on the virus took place in the tigsue.

g, ‘When embryos were treaved with 1 mg, of aureomycin at times -1, O,
2, 6 and 26 hours after injection of MP virus, 63-90% of the embryos were alive up
to one deay of hrtching as compared with 10% of the controls.

9, It wvas also found that aureomyciu i concentration of 0,0075 mg./
0.03 cc. (maxinun amount thut ~ay be present in enbryonie fluids after injection
of 1 ng. intc endryo) had no sign‘ficant effect on intracerebrally inoculated
MF virus in mice, Although some animals survived a day or two longer, the titer
of the virus (the lisg) remained the same. Thus, residrii aureomycin in preparew
tions assayed in nice by the intracersbral route shoulus pot introduce an srror
(%, o., it sh,uld not bring about falge diminution ir infectivity titer).

B. Ruring Current Report Period:
Work on Antizong (Search for Spe.ifi: Complement Fixing Antigen).

1, Prctein and carbohydraste fractions of MP virus grown in chick
embryons ware prepaved by the method of Sevag.

2. Alt.tbngh totk fractions reacted in the complement fix tion test,
the protein fraction appeared to be more active, Intensive work with these
frections ia now in progress.

3. Abgorption e antisera with boiled MP antigen (a1 antigen in vhich
the specific component has jresunabiy boen destroyed) removed o a large cxtent
“sroup reactivity" leaving tenind rost of the "aspecific activii;™. Thess findings
appsar to be very significani. Thoy are being followed up. -

Hork orn Binlogical Properties of the i’sittacogis-Lvmphogranujoma
Vencreun Group.

1. Cne phass ~f thie stidy was completed, It may be summarized
r.3 follows:



. [ne patterz, of - grvarth of meningopneunonitis virus in vitro
860"96 to be sgirilar %o that occurring in ovo and thus the initisl stages of
develo ment, the sdsorpiicn and the latent periods, were investigated by the
use of *i.zsm* raltttee Zoan-duares

v, The initial increment of infectivity in allantoic membrane
suspansions following virus ii.ziulation in ovo was due to ;rolonged adsorption
of virus and not to irmediate virus reproduction. The lergth of the adsorption
period varied with the virus dilvtion employed.

¢. The reduction of virug titer in allantoic membrane suspensions
subsequent to adsorption was due to a change of infectious virus to a2 non-infectious
fora and this seamed to be a part of the nor-al developmental cycle of the virus.

2. In connection with the stud? ;s on culi.fvation of MP virus in cancer
cells, the following observations were r.de:

a, Krebs ascites tuno. cells survived longer in complote tissus-
culture (Tyrode, ¢ human serum § chick embr;o extract) -than in Simris fluid,

b, MP virus was found %¢c inhitit o>r prevent the development of
this tumor in mice,

¢. We have as yet no defin.tc evidence, however, taat MP virus
mliiplies in the tumor celis, Studies ezined at elucidation of this point are
now in progress, including-atterpts at Lreaking up tumor cells,

d. A new type of tissuc disintegrator (mamuizctured by H. Mickle

Company, Hampton, Middx., England) wag found tc “..ak up 211 “@for cells in about
30 m! mtes without producin; any decrease n .ns infe~tivity of MP virus, ™

;,_g_gct of Therapeutic :agg__@'on_fncg«: Virus _

1, Work with lymrinosranulioma veuecrev:: patients was moving very dowly
tectuse of the difficulties enumerated in the lust report (ace Supplmnntal Roport),

2. One phase of thne studies with antibictics Ir chick embryos infected
»1th M? virus was completed end may be swmerized as follows:

a. Data indicated that the drug had no in ~'’.. effest on the wirvs
sarticle itself . that is, aurcomycin was not ca.peble ot altem‘mg vhe oxoTa-
~ellular virus, : )

b. The drug appeers to affect virus rultiplication by causir: on
extragion of the "latent" period (see work on Biological li-werties, la aund le).

c. It was found that coipiete inhibition -f srowth during the
tine interval corresponding to the first cycle of growth occurred ~aly if aureo-
-myein 4as adninisterod during the first 6-8 hours of virus growtl., This would
seen 15 indicate that after this tine virus synthesis hei passed beyond the process
or stage in development which could be blocked by the drmig.



d. The chie:’ role of the antibiotic appeared to be >ne of viro-
stasis, [or the virus was abie to resume its growth process when a critical low
level of thz-drug “u %he allantoic membrane wes reached.

e, In conrection with prolonged survival of treated embryos, it
is esracislly interesting tu~t virus was not found in the brains of treated
_enurvoe up to LU least 192 hoirs after inoculation of virus., This is in contrast
wvith the fiadings in alientol: membranes and livers of such embryos; these organs
showed virus at 120 and 14 hours, respectively. (In untreated controls, virus
appearcd ;.n nenbranes at 24 hours, in the liver at 48 hours and in the Drain at
72 houre.

FLANS FOR %ﬂgg'

Imediate:

' Continuation of work on yattern of multiplication on chorioallentoic mem-
brane, in tissue culture °nd cencer cells (morphology, etc.).

Continuation of work on the interference phensmenon.

Continuation of work on effect of therapeutic agents (in patients and chick
smbryos). Intensification cf work with patients if provosed study outside Con-
tirental United States of America becomos possible.

*+ 3iea on absorption of antisera with fractions of MP entigen,

Studies on prof.ein and carbohydrate fractions of MP virus grown under
various ~>nditions

1ong Range:
Follow-up . .7V patients treated with antibiotics.
Search: for specific comriement fixing antigen

Work sz multiplicaion c¢f these agents in suspended (isolated) c¢11 “issus
culture and cancer cells.

REFORTS AND PUBLICATIONS:

1. The papes entitlo‘ "Preservation of Viruses of the Psittacosis-Lymp-c
granuloma Veaersun ULroup au’ Herpes Sirplex under Various Conditions of Stora;c?
bv B G, tllen, Ben ."s~4- | nthony J. Girardi, T, F; MeNair Scott and M,

M' bkasl Sige  was publisho? in The Journal of Bacteriologz Yol. 63, pr. 30%..75,
19¢o

<. 4 paper ei:titled "Factors Intluencing the Neutralization of '*rnp“c e do
Chorioneningitis Vir-s" by Ralph Polliko®f and M. Michael Sigel wes rreren®ed ab
tne Doston me-ting of wie Society of limerican Bactericlogists.in lpril,

3. The peper ontitled "Studies on thes Psit.,acosis—Ljnphogranulw Aerear,
I1. . mon-Inf.ctious Fhese in Virus Develo;ment rollowing ..dsorption to Host
Tissw® by ant' ony J, uirardi Ema G, allen and ii. Micheael Sigel was accerted

for ;ublication in Tho Journal of Experirental Medicine.



4. A paper entitled ™Studie= or the Psittacosis~-Lymphogramiloma Group.
ITII. The Effect of Aureomycin on the fropegation of Virus in ths Chick Embryo"
by Bma G, Allen, Anthony J, Girardi, M, Michsel Sigel and Morton Klein is
to be publishad.

Qther Paper; Publishoed by Respongible Investigator:

“"Leptospiral Menimgitis. Report of a Cn2se Resembiing Swineherd's Disease
Due to Leptospira Pomons™ by T. B, Krouse and M. M, Sigel  Ind, Med. & 3urgery,
2, 121, 1952,

Survey of Epideric Typhus Antibody Levelsin Bloods of Individuals Bern in
Eestern and Central Puropc and the United States™ by M, M. Sigel, L. B. Weiss,
N. Elumberg and J, C, Doane, 4im, J, Med. -Sci., 223, 473, 1952,

"Coxseckie Viruses and Human Discass" by M. M, Sigel., Advances in Medicine
and Surgery from the Graduate School »~f Modicine of University of Pennsylvania,
W. B, Saunders Conpany, P, 372, 1952.

"Influence of .ge on Susceptibility to Virus Infections" by M, M, Sigel.
Anmual Review of Microbiology. In rress.



SUPPLEMENTAL R¥URT
1/1/52 to 6/30,/52
KR: 130-706

1, Or, Anthony Girardi ani Dr. Erma Allen receis:i their Ph, U. dsi7Tees ot
the June Commencemont, 1952, at the Unlversity of Ix.asylvenia, Tne rcserrch
work and theses oi these students were part of the research mopat suprtal oy
the Office of Naval Research, It gives me great p.l::an- vre to ackmovrieags ko
Zenerous help of ONR, not only in te pursuance c¢f our rasearch pro~ram. Lub
=180 in the training of scientists,

2. Tr: summarv of our fimdings tisted undsr Section B, Woik _ox RMolog.can
fes (2b). deserves special méntion, Although other virusmxe'v& p,;_qlu.u, y
to provent tumor formation it expe-imental aninals. the vi-us ural b'

S may be es o‘.ally useful Tn"this :onnection"‘éecauo ﬁ Is suzcart | S
tire-wEtIoh of ”'"‘E};’ 1ot188, such as aure muin {see peper —IT on ~ur Szvie , 'Stuier
on sis-fynﬂmgranulsma Grozp"). and mey thus be cocntrolled by maans of

‘beei/

auregycin,

3. In view of the difficulties e1countered in the progran of auwieomycia
therapy of patients in Philadelphia (see last Supplemental Repor:) we heve atiempted
to find an area where this problem could be studiud more advantageously. Thus
far, we have been unsuccessful in locating svch an area, You are frmiliar with <ha
vommnications pertaining te this with the Bureau of Mecdiciae en? Sire.ry. In
addition, we have contacted the Depertment of St:ove, the D). artmort <« £ Znterior,
and a rumber of territorial Commissioners of Health, Toa Siafe > sartaent @i
not consider this project feesible at this *ime under ths ©.ir - —‘%Mgn.m LE:
~ards the territories, LGV is elther non-existe:t ci ze ~ir~ 1~w incidence 1
Alaaka, American Samoa, Guan and Puerto Rico. We ere s i1s hping S0 heas fron
the Commissioners in Honclulu, Ozhu and the Virgin Islancs, I-qudry was also sari
to Jamaica. We hop- that U!HHO will be interested 2n Tz rtuedy. - 4 certednly
has a bearing or Publi: Hesltn in port cities., Iacuntiy, . rnad ~.he onporiunity
to *.st spocin ™. iro. sallors of foreign voruels {0ie Siom Dehey, Lot Africa
and two from Grecce).

4. The findings nescribed under "Wera ca B .cleidiop Trerostiza® la o
indicate that agents of the psittacusie~lymphogram:lurs ~<1ersm ;13D 2ppois LD
multiply in a manner analogous to that reported 1. roc.nm. vievs ULr Tteusd vicvson
such as bacteriophapge, influenza, PW, etc.
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